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Introduction

In 1999, the Chief of Doi Suthep-Pui National Park, Kuhn Prawat Wohandee
requested the Forest Restoration Research Unit (FORRU), a joint initiative between Chiang
Mai University and Doi Suthep-Pui National Park HQ, to assist with a project to
rehabilitate an aging plantation of Cupressus tosulosa D.Don (Cupressaceae) in line with
the park’s policy of gradually replacing previously planted tree exotic species with
indigenous tree species characteristic of the local ecosystem.

Located at the summit of Doi Pui, this plantation was established in 1963 with a
spacing of 2 x 2 m and was characterized by a very dense canopy and a very dense root mat
visible at the soil surface. The dense canopy allowed less than 1% of sunlight to filter down
to ground level and the soil surface was covered in a dense layer of leaf litter, coming from
the C. tosulosa trees. Consequently, there was an almost total absence of herbaceous
ground cover and no seedlings of native forest trees were establishing in the site, due to
root competition and lack of light.

Considering that these conditions would inhibit the growth of any planted trees,
FORRU recommended that the plantation should be thinned by about 30% to reduce
competition for light, soil moisture and nutrients between the planted trees and the
established C. tosulosa trees. This recommendation was not implemented, since the
national park office did not obtain permission from the RFD HQ in Bangkok. Nevertheless,
FORRU still provided trees for planting, in the hope that some would be able to survive
these difficult conditions.

Methods

A total of 1,440 trees of 24 species were selected from FORRU’s nursery at Doi
Suthep-Pui National Park HQ for planting at Doi Pui over an area of approximately 4 rai.
The numbers of trees of each species planted are listed in table 1. The trees were hardened
off in May 1999 and planted in June 1999 during a collaborative effort between FORRU
and RFD officers.

The site was staked out with bamboo poles, using a spacing of approximately 1.8 m
between trees. Planting holes, twice the size of the containers (9 x 2%-inch plastic bags),
were dug and 100 gm of NPK fertilizer was mixed with soil in the bottom of each planting
hole.

Ten trees of each species were labeled with identification numbers, using aluminum
strips used to bind electrical cables. These trees, (totally 240 individuals of 23 species) were
monitored 5 times for growth and survival over three years after planting.

In this report, we present results from the fifth and final monitoring session, carried
out in August 2002. At that time, diameter, height, width of canopy and health score of all
surviving labeled trees that could be found were measured and recorded under the
supervision of Cherdsak Kuarak.



Table 1 - Trees planted at Doi Pui C. tosulosa plantation in June 1999

No. | S.no Species Thai Name Quantity
1 5 | Melia toosendan \Reu 60
2 12 Diospyros glandulosa N8 60
3 13 Sapindus rarak uyain 60
4 15 Balakata baccata qauUn 60
5 18 | Hovenia dulcis NUAUARY 60
6 19 | Rhus rhetsoides nanfu 60
7 39 | Ficus subincisa \fia 60
8 60 Aphanamixis polystachya odalna 60
9 62 Quercus semiserrata AAATNYNAIY 120
10 71 Prunus cerasoides UIWLRATATY 60
11 128 Garcinia mckeaniana LAY 60
12 152 Cinnamomum longipetiolatum - 60
13 157 | Heynea trijuca Ldaniv 60
14 207 Cinnamomum caudatum 91U 60
15 217 | Dalbergia ovata A 60
16 238 | Actinodaphine henryi AAIRA 60
17 269 | Castanopsis tribuloides Aalulday 60
18 270 Castanopsis acuminatissima nathag 60
19 293 | Podocarpus neriifolius Wyl 60
20 317 | Erythrina subumbrans navunaivih 60
21 325 | Euginia albiflora uew 60
22 352 | Lithocarpus crabianus - 60
23 375 | Heliciopsis terminalis WINAR 60

Results

The overall percent mortality of the planted trees 3 years after planting rose to 41%,
whilst growth of surviving trees was exceedingly slow. Mean relative growth rates were
only 11 % per year for RCD and 13 % per year for height increment. Mean root collar
diameter of surviving trees had increased since the previous monitoring (July 2001) from
6.04 mm to only 6.94 mm, whilst height averaged only 61 cm (i.e. only 11-31 cm taller
than when the trees were planted).

Melia toosendan, Balakata baccata and Erythrina subumbrans, which are normally
very fast-growing pioneer species, suffered 100% mortality, whereas oaks and chestnuts
fared better e.g. Castanopsis acuminatissima, Castanopsis tribuloides and Quercus
semiserrata all had 100% survival. Other species, with survival rates of 70% or higher,
included Heliciopsis terminalis, Podocarpus nerifolius, Phoebe lanceolata, Ficus
subincisa, Rhus rhetsoides, Lithocarpus crabianus, Eugenia albiflora, Actinidaphine
henryii and Dalbergia rimosa.

Most trees failed to grow taller than 1 m in 3 years (from 30-50 cm tall at planting
time). However, those that did manage to grow taller than an average of 70 cm included
Castanopsis acuminatissima, Quercus semiserrata, Ficus subincisa, Castanopsis
tribuloides and Rhus rhetsoides.



Table 2 - Relative performance of various indigenous forest tree species when planted
beneath the canopy of an over-mature C. tosulosa plantation

SURVIVAL RCD RGR of RCD HEIGHT IlqﬂGeiEhotf VgI'IAD’;II'OHP?(F
SPECIES %) 'Efner?];‘ sD &g‘;ﬂ) sD '\("Cﬁ)” sD (y'\ggf_’}) sD '\("Cerf]‘; sD
Actinidaphine henryii 80.0 4.2 1.0 9.5 9.0 43.9 7.7 145 5.0 453 | 121
Aphanamixis polystachya 20.0 7.0 14 2.3 3.3 235 | 148 12.2 0.0 | 340 | 226
Balakata baccatum 0.0
Castanopsis acuminatissima 100.0 7.8 3.5 124 8.3 748 | 24.6 10.4 70 | 625 | 19.2
Castanopsis tribuloides 100.0 9.8 2.4 27.9 9.4 | 109.8 | 29.8 234 100 | 859 | 229
Cinnamomum caudatum 50.0 3.5 0.9 2.2 0.0 36.2 9.0 41 00 | 208 | 55
Dalbergia rimosa 70.0 6.5 1.8 3.3 3.9 659 | 28.1 4.0 26 | 329 | 158
Diospyros glandulosa 20.0 5.0 2.1 17.0 0.0 57.5 35 9.3 21 | 430 | 14
Erythrina subumbrans 0.0
Eugenia albiflora 80.0 7.1 1.6 15.5 7.2 66.5 | 13.9 18.7 9.8 | 631 | 228
Ficus subulata 90.0 8.4 2.1 235 124 97.0 | 325 24.4 8.9 73.2 | 415
Garcinia mackeaniana 30.0 6.2 0.8 0.0 0.0 38.7 | 169 2.6 1.3 | 26.3 | 10.0
Heliciopsis terminalis 90.0 6.0 1.0 16.4 5.2 42.0 8.3 7.3 40 | 444 | 137
Heynea trijuca 50.0 4.7 2.1 20.6 3.9 40.0 | 285 29.6 23.8 | 40.2 | 20.1
Hovenia dulcis 50.0 6.3 1.1 0.7 14 376 | 209 19.6 9.9
Lithocarpus crabianus 80.0 45 1.8 14.1 7.1 64.0 7.8 24.6 10.0 | 434 | 109
Melia toosendan 0.0
Phoebe lanceolata 90.0 6.5 1.6 8.1 6.3 54.7 8.2 5.4 47 | 342 | 209
Podocarpus nerifolius 90.0 5.7 1.3 11.3 6.7 40.0 | 10.7 13.7 56 | 441 | 11.0
Prunus cerasoides 30.0 4.7 0.6 0.0 0.0 49.0 5.3 13 0.0 127 | 110
Quercus semiserrata 100.0 12.9 3.2 24.8 8.1 105.0 | 38.8 18.4 6.5 78.4 | 15.0
Rhus rhetsoides 90.0 10.0 4.4 8.6 5.9 1279 | 15.0 8.4 1.7 78.6 | 14.0
Sapindus rarak 40.0 4.0 1.1 0.0 0.0 27.3 5.3 13.0 144 | 29.0 | 12.8
Means 59.2 6.9 3.0 10.8 8.7 60.9 28.8 12.7 8.2 45.6 | 20.8

Conclusions and recommendations

Subsequent experiments at FORRU’s nursery, which investigated the effects of using
Doi Pui soil, compared with the usual potting medium used by FORRU (50:25:25 forest
soil: oconut husk:peanut husk), on performance of several indigenous tree species showed
no differences in seedling performance between the two media. Therefore, the soil at Doi
Pui has no inhibitory effect on tree growth. Consequently, the high mortality and slow
growth of trees planted at Doi Pui, clearly demonstrated in this report, must therefore have
been due to the effects of the C. tosulosa trees themselves and were not due to the soil. The
most likely explanation was that the planted trees were deprived of light, due to the dense
canopy of the C. tosulosa plantation. Root competition and the low temperatures that occur
at Doi Pui may also have contributed to the poor performance of the planted trees.




Therefore, FORRU maintains its previous recommendation that the C. tosulosa trees
are thinned before any further attempts at enrichment planting are made at this site.

Although none of the planted tree species had acceptable performance at this site,
those that performed the best included Castanopsis acuminatissima, Quercus semiserrata,
Ficus subincisa, Castanopsis tribuloides, Rhus rhetsoides, Heliciopsis terminalis,
Podocarpus nerifolius, Phoebe lanceolata, Lithocarpus crabianus, Eugenia albiflora,
Actinidaphine henryii, Dalbergia rimosa and Heynea trijuca.

Further experiments should concentrate on how to increase the growth rates of these
species, possibly by increasing fertilizer application. Such experiments should also test
additional tree species, which are indigenous to the evergreen forest that once grew on Doi
Pui summit, particularly those of the families Magnoliaceae, Fagaceae, Lauraceae and
Moraceae. Light-demanding species such as Prunus cerasoides, Spondias axillaris,
Erythrina subumbrans etc. should be planted only at the edge of the plantation or along the
road, where light levels are higher than in the interior of the plantation.

However, it is unlikely that further experiments will yield better results unless the C.
tosulosa plantation can be substantially thinned.
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1 5 Melia toosendan iAo 60
2 12 Diospyros glandulosa ndenE 60
3 13 Sapindus rarak wzEn 60
4 15 Balakata baccata adun 60
5 18 Hovenia dulcis VUi 60
6 19 Rhus rhetsoides nennu 60
7 39 Ficus subincisa iAo 60
8 60 Aphanamixis polystachya Aol 60
9 62 Quercus semiserrata (1) NOAMYHAN 60
10 71 Prunus cerasoides e e Iasa 60
11 128 Garcinia mckeaniana uzaz 60
12 152 Cinnamomum longipetiolatum - 60
13 157 | Heynea trijuca NGV 60
14 207 Cinnamomum caudatum MOY 60
15 217 | Dalbergia ovata il 60
16 238 | Actinodaphine henryi ADIAN 60
17 269 Castanopsis tribuloides Aoluidon 60
18 270 | Castanopsis acuminatissima AeIADY 60
19 293 | Podocarpus neriifolius wa laf 60
20 317 | Erythrina subumbrans noananth 60
21 325 | Euginia albiflora uzi 60
22 352 | Lithocarpus crabianus - 60
23 367 | Quercus semiserrata (2) AeAMYHA 60
24 375 Heliciopsis terminalis N5uAA 60




